









































HPSLULFDOO\ XVLQJ D TXDOLWDWLYH PHWKRGRORJ\  ,QWHUYLHZV ZLWK VHQLRU FRQVWUXFWLRQ
SURIHVVLRQDOVDFWLYHLQ8.DOOLDQFLQJSURMHFWVZHUHFRQGXFWHGDQGWKHPDWLFDQDO\VLVZDVXVHG
WRDQDO\VHWKHGDWDFROOHFWHGFRPSDULQJLQWHUYLHZUHVXOWVZLWKWKHWKHRUHWLFDOIUDPHZRUN7KH


















WR LPSURYH FRQVWUXFWLRQ SHUIRUPDQFH )RUPLQJ DQ DOOLDQFH LV RQH PHWKRG RI UHODWLRQDO
FRQWUDFWLQJWKDWUHOLHVXSRQFRPPXQLFDWLRQWUXVWDQGFRPPRQJRDOVWRVXFFHHG-RKQHWDO
 6P\WK DQG 3U\NH  S VXJJHVW WKDW VXFFHVVIXO LPSURYHPHQW LQ LQQRYDWLRQ































LQFHQWLYLVHG WR DOWHU LWV SRVLWLRQ WKURXJK WKH UHFRYHU\ RI FODLPV  0DFGRQDOG  S
GHVFULEHV µUHODWLRQVKLS FRQWUDFWLQJ¶ DV ³D GHOLYHU\ PHWKRG LQFOXGLQJ SDUWQHULQJ DQG
DOOLDQFLQJDVDPHWKRGWKDWGHOLYHUVPXWXDOO\DFFHSWDEOHRXWFRPHVIRUDOOSDUWLHV´:DONHUDQG
:DONHU  S FRQWHQG WKDW ³«DOOLDQFHV JHQHUDOO\ SURYLGH VRXQG RXWFRPHV WKDW
RYHUFRPH FULWLFDO SUREOHPV HQFRXQWHUHG LQ PDQ\ WUDGLWLRQDO WUDQVDFWLRQDO DSSURDFKHV WR
FRPSOH[FRQVWUXFWLRQLQIUDVWUXFWXUHGHOLYHU\SURMHFWV´$WWHPSWLQJWRGHILQHZKDWDQDOOLDQFH
LVZRXOG EH SUXGHQW DQG DOORZ IRU DQ XQGHUVWDQGLQJ RIZKDW DQ DOOLDQFH DJUHHPHQW FDQ EH
FRQVLGHUHG WR EH DQG KRZ LW LV GLIIHUHQW IURP RWKHU IRUPV RI UHODWLRQVKLS DQG WUDGLWLRQDO
FRQWUDFWLQJ VXFK DV SDUWQHULQJ $FFRUGLQJ WR &KHQ HW DO  WKHLU OLWHUDU\ UHYLHZ
GHPRQVWUDWHGWKDWWKHFULWLFDOGLIIHUHQFHEHWZHHQDOOLDQFLQJDQGSDUWQHULQJLVWKHFRQVLGHUDWLRQ
RIULVNVXQGHUWDNHQYHUVXVUHZDUGVJLYHQDQGWKDWDOOLDQFLQJFDQEHGHILQHGE\LWVDELOLW\WR
SURYLGH LWV YDULRXV DFWRUV UHZDUGV IRU H[FHHGLQJ WKH GHILQHG SHUIRUPDQFH WKUHVKROGV DQG
VXLWDEO\FRPSHQVDWHWKRVHZKRKDYHVXIIHUHGIURPDODFNRISHUIRUPDQFH,QJLULJHDQG6H[WRQ
GHWHUPLQHGWKDWWKHEHQHILWVRIDOWHUQDWLYHDUUDQJHPHQWVZKHUHFRQVLGHUDEOHYDOXHFDQ
EH GHYHORSHGZHUH QRW EHLQJ DFKLHYHGGXH WR RYHUDUFKLQJ SUHVVXUH WR HQVXUH SURILWDELOLW\
:DONHUDQG+DPSVRQVWDWHGWKDWDOOLDQFHVDUHIRUPHGDQGFDQEHFDWHJRULVHGIURPWZR
SHUVSHFWLYHVUHDFWLYHDQGSURDFWLYH7KH\LGHQWLI\WKHQHHGVE\WKHFKDUDFWHULVWLFVVKRZQIURP
WKHLU UHYLHZ LQWR WKH UHVHDUFKRIRWKHUV LQ WKDWDFOLHQWRU VLPLODURUJDQLVDWLRQKDV VWDWHGD
SDUWLFXODUUHTXLUHPHQWDQGWKHUHVSRQGLQJRUJDQLVDWLRQVUHDFWDQGIRUPDQDOOLDQFHLQRUGHUWR
VDWLVI\WKDWUHTXLUHPHQW)RUH[DPSOHRQHRIWKHILUVWDOOLDQFHSURMHFWVFRQGXFWHGLQ$XVWUDOLD
WKH :DQGRR% RLO SODWIRUP DGRSWHG DQ DOOLDQFLQJ DSSURDFK EHFDXVH RI WKH FOLHQW¶V SRRU
SUHYLRXVH[SHULHQFHZLWKD WUDGLWLRQDOSURFXUHPHQWPHWKRGZKLFK UHVXOWHG LQ WLPHDQGFRVW
RYHUUXQV -HIIHULHV HW DO   3URDFWLYH RUJDQLVDWLRQV IRUP VLPLODU DUUDQJHPHQWV LQ
DQWLFLSDWLRQRIWKHUHTXLUHPHQWVGHPDQGHGE\WKHUHFHLYLQJRUJDQLVDWLRQ&OHJJHWDO
FRQWHQG WKDW DOOLDQFH FRQWUDFWV DUH D GHYHORSPHQW WR DYRLG WKH FOLPDWH RI PLVWUXVW ZKHUH
SDUWLFLSDQWVRSHUDWHZLWKGXSOLFLW\DQGWUXVW LV OLPLWHG0RUHUHFHQWUHVHDUFKE\:DONHUDQG











FRQWUDFW DOORFDWLRQ RI ULVNV DQG WKH UHODWLRQVKLS EHWZHHQ ULVNV DVVXPHG FRPSHQVDWLRQ
GLVSXWHV DQG LQVXUDQFH UHGXFWLRQ LQ HIIRUW WR GRFXPHQW UROHV DQG UHVSRQVLELOLWLHV EHVSRNH
GRFXPHQWV LQFUHDVH WUDQVDFWLRQ FRVWV DQG YDOLGDWLRQ RI WKH EXVLQHVVPRGHO E\ SURYLGLQJ D
IUDPHZRUNIRUSUDFWLFH:KDWLVQRWFOHDUIURPOLWHUDWXUHLVWKHEDVLVIRUWKHOHJDOIRUPDWLRQRI
DQDOOLDQFHZKHWKHURUQRWLWXVHVDGYDQFHGWHFKQRORJLFDOSUDFWLFHV$UHODWLRQDODSSURDFKWRD
FRQWUDFW ZRXOG SURYLGH JUHDWHU HPSKDVLV RQ WKH IRUPDOLVDWLRQ RI WDVN DQG SURGXFWLRQ
PRQLWRULQJ7KLVDSSURDFKZRXOGRIIHUDGYDQWDJHVRYHUELODWHUDOFRQWUDFWVWKDWFRQWULEXWHWR




















GHYHORSPHQWV+DOWWXOD HW DO  VXJJHVW WKDW%,0KDVEHHQ IRUHFDVWHG WR VROYH VHYHUDO
SUREOHPVEXWFRQFHGHWKDW%,0KDVQRWDOZD\VEHHQDEOHWRGHOLYHURQPDQ\RIWKHSURPLVHG




FRXUVHVZHUH IRXQG WREH WDXJKWZLWKPLQLPDO FRQWH[WXDOEDFNJURXQG DQG DVVHVVHGDJDLQVW
ODUJHO\DFDGHPLFFULWHULD7KH\FRQGXFWHGDVHULHVRIOLWHUDWXUHUHYLHZVDQGGHYHORSHGDFDVH
VWXG\ IRU WKHLU UHVHDUFK LQWR HGXFDWLRQ DQG WUDLQLQJ IRU %,0 DQG DGYDQFHG FRQVWUXFWLRQ
SURFHVVHV 7KHQDUURZEUHDGWKRIWKHUHVHDUFKFRQGXFWHGFDQQRWEHGHHPHGWRDSSO\WRDOO
HGXFDWLRQ DQG WUDLQLQJ FRXUVHV +RZHYHU WKH UHVHDUFK GRHV KLJKOLJKW WKH ODFN RI LQGXVWU\
VXSSRUW LQ GHYHORSLQJ DSSURSULDWH WUDLQLQJ :LWK WKH FRQVWUXFWLRQ LQGXVWU\ VXSSRUWLQJ
HGXFDWLRQ WKHUH LV DGDQJHU WKDW LWPD\EHGHYHORSHGZLWKRXWGXHFRQVLGHUDWLRQ WRSUDFWLFDO












HQYLURQPHQWV %DULPD  S LQ KHU WULDQJXODWLRQ VWXG\ RI SULPDU\ UHVRXUFHV
GHWHUPLQHGWKDW³«SHUFHLYHGYDOXHIURPWKHOHQVHVRISRWHQWLDOVWDNHKROGHUVFDQEHFRPSOH[´




ZLWK JUHDWHU YDOXH DOLJQPHQW ,Q WKHLU FDVH VWXG\ UHVHDUFK0LOOV HW DO  DWWHPSWHG WR
FODVVLI\EHKDYLRXUVDQGTXDOLWLHVDWWULEXWHGWRYDOXH5HVHDUFKLQWKHDUHDRIVDWLVIDFWLRQDQG
YDOXHLVQHLWKHUDEVHQWQRUXQGHUGHYHORSHG\HWPRVWUHVHDUFKKDVEHHQFRQGXFWHGLQDUHDFWLYH









WR D FRPSHWLWRU KDV JDLQHG DQ DGYDQWDJH 7KH IRUPDWLRQ RI DGYDQWDJHV DQG KRZ WKH\ DUH
GHYHORSHGVKRXOGEHFRQVLGHUHG0RLQJJHRQDQG(GPRQGVRQ¶VUHYLHZRIVHFRQGDU\
VRXUFHV FRQFOXGHV WKDW RUJDQLVDWLRQDO OHDUQLQJ LV D VRXUFH RI FRPSHWLWLYH DGYDQWDJH 7KH\
FRQFOXGHWKDWRUJDQLVDWLRQDOOHDUQLQJFDQEHFDWHJRULVHGLQWRIRXUPDLQDUHDVRUJDQLVDWLRQVDV




























 LGHQWLI\LQJ WKH LPSRUWDQFH RI µEHKDYLRXUDO IDFWRUV¶  7KHVH DQDO\VHV KLJKOLJKW WKH
LPSRUWDQFHRIFRQWLQXHG UHIOHFWLRQDQGDGDSWDWLRQGXULQJ WKHDOOLDQFH OLIHF\FOH/DYLH HWDO
 FRQGXFWHG LQWHUYLHZV DQG ZRXOG FKDOOHQJH 1JRZL¶V  SRLQW RI YLHZ 7KH\









+DYLQJ FULWLFDOO\ UHYLHZHG OLWHUDWXUH UHODWLQJ WR FRQVWUXFWLRQ DOOLDQFLQJ VL[ IDFWRUV KDYH
HPHUJHG UHODWLQJ WR LQIOXHQFH DQG LQWHUDFWLRQ ZLWKLQ DQ DOOLDQFH DUUDQJHPHQW WKH\ DUH
LOOXVWUDWHG LQ )LJXUH  ZLWKLQ D WKHRUHWLFDO IUDPHZRUN  ,W FDQQRW EH GHWHUPLQHG IURP WKH


























6HOHFWLQJDSSURSULDWHPHWKRGV WR WHVW WKH UHVHDUFKREMHFWLYHV OHDGV WKH UHVHDUFK WR FRQVLGHU
TXHVWLRQQDLUHV DQG LQWHUYLHZV GXH WR WKH PHWKRGRORJLFDO IRFXV &RQVLGHUDEOH OLWHUDWXUH LV
DYDLODEOHIRUUHVHDUFKHUVFRQFHUQHGZLWKHSLVWHPRORJ\ZKLFKLPSOLHVWKHQRWLRQWKDWTXDOLWDWLYH
UHVHDUFKLVIRUWKHJHQHUDWLRQRIWKHRU\DQGTXDQWLWDWLYHLVIRUWKHWHVWLQJRIWKHRU\)RUH[DPSOH
%U\PDQ  DGYRFDWHV WKDW FRQVLGHUDEOH EHQHILWV FDQ EH REWDLQHGZKHUH D VWDQFH LQ WKH
UHVHDUFKPHWKRGLVWDNHQWKDWDYRLGVIDOOLQJLQWRWKHVHQDUURZSDUDGLJPV+\GHS
VWDWHVWKDW³,QWURGXFLQJIRUPDOGHGXFWLYHSURFHGXUHVLQWRTXDOLWDWLYHUHVHDUFKFDQUHSUHVHQW




PHWKRG WKDW FDQ EH UHSHDWHG  %LWHNLQH  FRQWHQGV WKDW GHGXFWLYH UHVHDUFK ZLWK














YDOLG DQG DYRLGV WKH QHHG WR FRQILUP VLPXOWDQHRXV IDFWRUV ,I WKH TXHVWLRQ KDG DQ LQYHUWHG
DSSURDFK WKDW LV WR VD\ HYHU\ VXFFHVVIXO DOOLDQFHKDV WKH IROORZLQJ IDFWRUV DPXFKJUHDWHU
SRSXODWLRQVDPSOHZRXOGEHQHFHVVDU\WRDFKLHYHVDWXUDWLRQ)UDQFLVHWDOFRQGXFWHG
VWXGLHV RQ VDWXUDWLRQ ZLWK LQWHUYLHZV RI PHGLFDO SHUVRQQHO 7KHLU ILQGLQJV FRQFOXGHG WKDW


























DFFHSWHGE\ UHVHDUFKHUV$JXLQDOGR FRQWHQGV WKDW WKHPDWLFDQDO\VLVKDVQRDFFHSWHG





WREH LGHQWLILHG LQ VXEVHTXHQW DQDO\VLV6XSHUIOXRXV LQIRUPDWLRQZDV UHPRYHGDQG UHOHYDQW
LQIRUPDWLRQZDVXWLOLVHGWRGHYHORSDQGDUWLFXODWHDSSURSULDWHFRQFOXVLRQV$JXLQDOGR
)ROORZLQJWKHWUDQVFULSWLRQRIWKHLQWHUYLHZVWKHGDWDZHUHH[DPLQHGWRHYDOXDWHDQGFRGHWKH





















































































7KLV IDFWRU JHQHUDWHG VWURQJ UHSOLHV IURP DOO UHVSRQGHQWV DQG WKHLU UHVSHFWLYH H[SHULHQFHV
JHQHUDWHG FRQVLGHUDEOH UHIOHFWLRQ )RU H[DPSOH 5HVSRQGHQW  LQGLFDWHG WKDW LQDSSURSULDWH
FRQWUDFWXDODJUHHPHQWZRUGLQJFDQFDXVHLQGLYLGXDOVWRUHIUDLQIURPFRQWULEXWLQJLQDPDQQHU
WKDW WKH\GHHPHGWREHEHQHILFLDO WRDQDOOLDQFH ,QDGGLWLRQFRQILGHQWLDOLW\RUODFNWKHUHRI
FUHDWHG DQ DWPRVSKHUH WKDW SUHYHQWHG LQQRYDWLRQ EHLQJ LQWURGXFHG 5HVSRQGHQW  IXUWKHU
VXSSRUWHGWKLVYLHZDQGKLJKOLJKWHGWKHFRPSOH[LW\UHJDUGLQJLQWHOOHFWXDOSURSHUW\ULJKWVDQG









UHVSRQGHQW DOO UHPDLQLQJ UHVSRQGHQWV FLWHG H[DPSOHV ZKHUH WKH\ IHOW DQ DJUHHPHQW ZDV






7KH UHVXOWV IRU WKH LQWHUOLQNLQJ UHODWLRQVKLS EHWZHHQ DOOLDQFHV DQG WHFKQRORJ\ ZHUH E\
FRPSDULVRQ ZLWK RWKHU DVSHFWV RI WKH IUDPHZRUN FRQVLGHUDEO\ OHVV GHILQLWLYHPDNLQJ DQ\
MXGJHPHQWPRUHFKDOOHQJLQJ2IWKHVL[UHVSRQGHQWVWKUHHGLGQRWDUWLFXODWHDQ\SRWHQWLDOXVH
IRUWHFKQRORJ\LQFUHDWLQJRUHQKDQFLQJWKHVXFFHVVRIDOOLDQFHV)URPWKHVHWKUHHUHVSRQGHQWV















5HVSRQGHQWVSURYLGHG WKHLURSLQLRQVDV WRZKDW WKH\KDG IRXQGVDWLVI\LQJDQGGLVVDWLVI\LQJ
DERXW WKHLU DOOLDQFLQJ H[SHULHQFHV&RPPRQ IDFWRUV UHODWLQJ WR GLVVDWLVIDFWLRQZHUHPDLQO\
FHQWUHGDURXQGEHKDYLRXUDOFKDOOHQJHVLQWKDWLQGLYLGXDOVGLGQRWHPEUDFHWKHFRQFHSWVRIDQ
DOOLDQFHDQGZHUHQRWPRGLI\LQJWKHLURZQEHKDYLRXUIRUWKLVHQYLURQPHQW7KHUHVSRQGHQWV







WKH UHVSRQGHQWV WR MXVWLI\ FRQWUDFWV HQJDJHPHQWV DQG EHKDYLRXU EDVHG DW OHDVW SDUWLDOO\ RQ
VDWLVIDFWLRQZKLFKLVXQXVXDOSUDFWLFH ,WZRXOGEHXQVXSSRUWDEOHIURPWKLVUHVHDUFKWRVWDWH
WKDWQHJDWLYHVDWLVIDFWLRQZRXOGPHDQWKDWDQDOOLDQFHZRXOGEHXQVXFFHVVIXO+RZHYHULWLV
UHDVRQDEOH WR VWDWH WKDW SRVLWLYH VDWLVIDFWLRQ FDQ EH OLQNHG ZLWK D SRVLWLYH DQG VXFFHVVIXO
DOOLDQFH7KLVLVVXSSRUWHGE\WKHUDQJHRIUHVSRQVHVJLYHQWKDWDOOLDQFHVEURXJKWFRQVLGHUDEOH











WR XWLOLVH DQ DOOLDQFH DUUDQJHPHQW LQ RUGHU WR RYHUFRPH PRVW GLIILFXOWLHV ZLWK FRQWUDFWLQJ
DUUDQJHPHQWV6LPLODUYLHZVZHUHH[SUHVVHGE\DQRWKHUUHVSRQGHQWLQWKDWWKH\ZHUHQRWDEOH




SURGXFWLRQ FDSDFLW\ DZD\ IURP WKH RWKHU PDUNHW FRPSHWLWRUV WKHUHE\ HQKDQFLQJ DQG
GLVWLQJXLVKLQJ WKHLURIIHULQJ 7KHGHILQLQJRI D FRPSHWLWLYH DGYDQWDJHSURYLGHV VLJQLILFDQW
VFRSHIRUDZLGHYDULDWLRQLQDQVZHUVDQGLQGXVWU\DSSHDUVWREHGHYHORSLQJEXVLQHVVPRGHOV
WKDW UHSUHVHQW D VLJQLILFDQW GHSDUWXUH IURP WUDGLWLRQDO DUUDQJHPHQWV EHWZHHQ D FOLHQW DQG D
FRQWUDFWRU DQG VR IRUWK 2QH UHVSRQGHQW KLJKOLJKWHG KRZ WKH LQWHJUDWLRQ RI D VHULHV RI
FRQWUDFWLQJJURXSVSURYLGHGPDUNHWWHVWLQJRIDPXOWLELOOLRQSRXQGFDSLWDOGHYHORSPHQWSODQ
7KLV SODQ ZDV UHYLHZHG E\ WKH LQGXVWU\ UHJXODWRU ZKR DSSURYHG LW EDVHG RQ WKH DOOLDQFH





WKDW ZDV QRW RSHQO\ DYDLODEOH WR WKHP SUHYLRXVO\ )URP WKH ILQGLQJV RI WKH UHVHDUFK LW LV






7KH LQWHUYLHZ TXHVWLRQV UHODWHG WR LPSURYLQJ SHUIRUPDQFH JHQHUDWHG VLJQLILFDQWO\ YDULHG
UHVSRQVHVIURPDOOUHVSRQGHQWV,PSURYLQJIURPDUHODWLYHVWDUWLQJSRVLWLRQFRXOGLQIOXHQFHWKH




LQGLFDWHG WKDW PDQ\ SRWHQWLDO KLQGUDQFHV WR SHUIRUPDQFH H[LVWHG UDQJLQJ IURP HPSOR\LQJ
FRPSDQLHVUHVWUDLQLQJSHUIRUPDQFHGXHWRFRPSDQ\RSHUDWLRQJXLGHOLQHVWRLQGLYLGXDOVWKDW
GLGQRWRSHQO\HPEUDFHFKDQJH7KHVHUHVSRQVHV LQGLFDWHDJHQHUDO OHYHORIH[SHULHQFHDQG
IUXVWUDWLRQ E\ WKH UHVSRQGHQWV \HW WKH UHVSRQVHV GLG QRW GLUHFWO\ VXSSRUW WKLV DVSHFW RI WKH
IUDPHZRUN 7KH TXHVWLRQV DLPHG DW WKH ODWHU VWDJHV RI SURMHFW OLIHF\FOH DOWHU WKLV QRQ
FRQILUPDWRU\DSSHDUDQFHDVUHVSRQVHVJHQHUDOO\VXSSRUWHGLPSURYLQJWKHDOOLDQFHSHUIRUPDQFH
7UDLQLQJ DQG LQGXFWLRQ ZHUH LGHQWLILHG E\ DOO UHVSRQGHQWV DV HVVHQWLDO WR LPSURYLQJ
SHUIRUPDQFH 6XFK WUDLQLQJ UDQJHG IURP IRUPDO VKRUW FRXUVHV WR D SHUVRQDO LQGXFWLRQZLWK
SHUVRQV GHPRQVWUDWLQJ KRZ LQGLYLGXDOV VKRXOG EHKDYH7KH HYLGHQFH VXJJHVWV WKDW WUDLQLQJ
EULQJVVLJQLILFDQWLPSURYHPHQWWRDOOLDQFHV7KLVDSSDUHQWPLVDOLJQPHQWVXJJHVWVDSRVVLEOH
LPSURYHPHQWRIWKHJHQHUDOVWUXFWXUHDQGDUUDQJHPHQWRIDOOLDQFHV  ,W UHPDLQVDSRVVLELOLW\











RIIVLWHPDQXIDFWXULQJ JLYLQJ VXSSRUW WR WKH YDULDWLRQ RI GHILQLWLRQV VXUURXQGLQJ WKLV WRSLF
6RPH UHVSRQGHQWV EHOLHYHG PDWHULDO FRPSRQHQW VXESDUWV VXFK DV EULFNV ZHUH RIIVLWH
PDQXIDFWXUHG RWKHUV YLHZHG LWHPV VXFK DV IXOO\ DVVHPEOHG PRGXODU EXLOGLQJV DV RIIVLWH
PDQXIDFWXUHGFRPSRQHQWVDVWKHVHZRXOGSUHYLRXVO\KDYHEHHQEXLOWPRVWO\RQDVLWH:LWK
WKLVYDULDQFHRIRSLQLRQWKHSRVVLEOHRXWFRPHVFRXOGKDYHEHHQHTXDOO\YDULHGDQGGLIILFXOWWR
HVWDEOLVK5HVSRQGHQW  JDYH H[DPSOHV RI KRZ D SDUWLFXODU DOOLDQFHZDV DWWHPSWLQJ WR XVH
RIIVLWHPDQXIDFWXULQJWRHQKDQFHWKHLUSDUWLFXODURIIHULQJ7KHUHPDLQLQJUHVSRQGHQWVVKDUHGD
FRPPRQ YLHZSRLQW WKDW RIIVLWH PHWKRGV FDQ EH XWLOLVHG WR VXSSRUW FRQVWUXFWLRQ DFWLYLWLHV
KRZHYHU HDFK UHVSRQGHQW LGHQWLILHG D SDUWLFXODU FKDOOHQJH WR LPSOHPHQW VXFK PHWKRGV
)XUWKHUPRUH HDFK UHVSRQGHQW JDYH UHSOLHV WKDW VLPSO\FRQYH\HGRIIVLWHPDQXIDFWXULQJDV D
SRWHQWLDODUHDRILPSURYHPHQW 5HVSRQGHQWKDGWKHPRVWFOHDUDQGXQDPELJXRXVRSLQLRQ
WKDWDOOLDQFHDUUDQJHPHQWVDQGRIIVLWHPDQXIDFWXULQJZHUHWZRLQGHSHQGHQWWRSLFVDQGKDYH











QHZ IDFWRUV HPHUJHG IURP WKH LQWHUYLHZ DQDO\VLV WKDW ZHUH QRW DV VWURQJO\ SUHVHQW LQ WKH
OLWHUDWXUHUHYLHZHGµ,QYHVWPHQWLQDSSURSULDWHDOOLDQFHVWUDWHJLHVLQFOXGLQJWUDLQLQJLVVXHV¶









DOOLDQFH DUHQD UDWKHU WKDQ LWV XWLOLVDWLRQE\ LQGLYLGXDORUJDQLVDWLRQV6XFKDGHYHORSPHQW LV
EURDGO\LQOLQHZLWKUHVHDUFKE\0LOOVHWDOZKRVWDWHGWKDWWRROVFDQEHXVHGWRGHILQH
YDOXHDWDSURMHFW¶VLQFHSWLRQ(TXDOO\WKLVFRXOGEHWHVWHGE\UHYDOLGDWLQJWKHDOOLDQFHPRGHO
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